MicroRNA expression profiles in metastatic and non-metastatic giant cell tumor of bone.
Giant cell tumor of bone (GCTB) is a skeletal neoplasm, a locally aggressive tumor that occasionally metastasizes to the lungs. To identify novel biomarkers associated with GCTB progression and metastasis, we performed a miRNA microarray on ten primary tumors of GCTB, of which five developed lung metastases and the rest remained metastasis-free. Between metastatic and non-metastatic GCTB, 12 miRNAs were differentially expressed (such as miR-136, miR-513a-5p, miR-494, miR-224, and miR-542-5p). A decreased level of miR-136 in metastatic versus non-metastatic GCTB was significantly confirmed by the quantitative reverse transcriptase polymerase chain reaction (qRT-PCR) (p=0.04). To identify potential target genes for the differentially expressed miRNAs, we used three target prediction databases. Then, to functionally validate the potential target genes of the differentially expressed miRNAs, we re-analyzed our previous gene expression data from the same ten patients. Eight genes such as NFIB, TNC, and FLRT2 were inversely expressed relative to their predicted miRNA regulators. NFIB expression correlated in metastatic GCTB with no or low expression of miR-136, and this gene was selected for further verification with qRT-PCR and immunohistochemistry. Verification of NFIB mRNA and protein by qRT-PCR showed elevated expression levels in metastatic GCTBs. Further, the protein expression level of NFIB was tested in an independent validation cohort of 74 primary archival GCTB specimens. In the primary tumors that developed metastases compared to the disease-free group, NFIB protein was moderately to strongly expressed at a higher frequency. Thus, in GCTB, miR-136 and NFIB may serve as prognostic makers.